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[tmm 1 1 

[W*^2] 

iulfi ^ 2^mm±mW^tiit^<D^±(0^^ H -C . v ^l^ n -j? a (7);^;/^; - iJ' g|5 

Buffi U ^ A il^^JS^^a-^'fLtfOtt^oM jo r , -7 ^ ^-^ V A yfi-'^U 

(OW:^(D^m / >0. 2 

B. A(7)®::>vt:-^iil^ 1 0 0%i: L 7t § o e - ^ Hyei? 4 %m_hogP:^ 

(OR$(D^It) / (^35-<^S$) >0. 2 

Ko 

'J ^ A . 
U^-^A-^^, 

'J ^ •> A ^ :t y^mMM.)i^'^^ti:mMm\. 
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[0 0 0 1 1 
[0 0 0 2] 

v^.2>o -lO^^TKm^K— ^m^ai^OMiSt/Kt LXUL iCo02> UiNiOa, Li 
[ 0 0 0 3 ] 

-^o-gjl^-voi^r.^^^^^fl^ff $tLTi3 19 , ^ix^X(D\. i C0O2 ^fflv^;t#7Km)iffK— 
[0 0 0 4] 

tcii, v^w^^'i? a (z r) ^v^jjnLTtL i 1 - x c o 02 (o^x< 1) 

^ L < {i■^<7)3/^';^ K7)-g|5^ife(7)il^#S-eM^L7t^<7);&^^^>l,M75?sS«$tiTv^ 

-5- LT. L i C o O2 %l=i'(ry^'^ifm.\'cV)\^-:i^^ i^Z r O2 ^ L < {± V f- •> A v 
)l =1 - 'y A t (Dm^Mit^ L i 2 Z r O3 t^M^^^ ^ ^: IIJ: o T^^<b $ ^> ^<7)^:i: 

[0 0 0 51 

[0 0 0 61 

[#^:iCS^l 1 #l^¥4 - 3 1 9 2 6 o-^<&# 

[#&HJ?0|^^1 

[l&B.^75^^M;^LJ: 9 t-T^I^Ml 
[0 0 0 71 

[US ^ «^fe-r i6 o^^l 

[0 0 0 8] 

2f:|S|Bj(±, i^TO (1) ~ (4) ^?l«-r<S,o 
[0 0 0 9] 

Bu IE ^ A ii W'^mw.^mit'^ o is tt ^ iJ'* ^-^ v <i7 a (7)^¥fti!i'^75^^ 2 0 % m± 

[0 0 1 01 

miE.mmmv.xh'^x^ 
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A. - ^ Ac7)=il:^t:-^jil^ 1 0 0%t Lfzt^(D\£-i7iUi}t4 %m_hoS|5^ 

<^fi$<7)^-ft) / (^.53-0^$) >0. 2 

(7)0:^(0^^) / >0. 2 

[0 0 1 1 1 

>>A^-A,^im/i^^^ < t ^) itt-e^^ (1) (2) izmm.<D^^y^mmnr.>xmm 

[0012] 

(4) (1) ^ (3) (7)^^r'ti^Hztmm¥7fimmK~>kmmmjEmm^M^^mfsm 

y)mikLfz^^^mt^ 
'J ^ A . 

[l|B^(05r;!]|^] 
[0 0 131 

(1) t::iE«OiE11fS!^RHi3v^-C. U ^ >> Ail#^S^'^^<tt/<7)«Mt3i3tt-2> v-'t- 

^ A o^m-^ts^ 2 0 %m±-e^ ^ ^ <h i±. V ^ 'y Am^^m^k^Mit^(DmM^z^ 

tfz. mm^'j )^-=i^^ M.i)ni]~\z^:^Lx^^h:Lt\zxv) ^ i^mfi i -e^Emftoj^m 
B#i^#ffii£f;L7)^^ct i9 Mii'^-r'& ii^^-biM^o ^i^^z^'Dxm%m.mitLX(Dnm^n.iim±. 

L:^-L^j:i)^h. ±mjtm:dmmizii]-iZ^^tX\^^^fznxli. M^mmi^tXcD'^ ^ ^ 
)^m\±isXZfpM^^^ii\^±ir^i><^(D. M ^mUi^ i^zis^f^ il^^^tt </) fp] ± ( i il L v ^ o 

■^^X^^^mxii^ m'^lz-^^'^-^iy^Aii^—iz^^^^^ZttLfZo ^Miz-^^'^^ 
^yy Ai:^-'l,z:^^$-^i,:i HzX "9. ^m^z X ^X ^ ^ Am^MLfz') ^ ^ AM^^ 

mw.^mitm<Dmmi:'^c^izwozt:^<x^^ mm<Dmm:^mm^K. m^^^mutx^m 
iri>m<7)^^Bm^^^'ic^iZ'^fzti^ t^^hfi^o :itiiiz X ^xm%mmux(Dm*ifz'*r 
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[0 0 1 4 1 

^<7)^m) / >0. 2 

^O^^tf) / >0. 2 

\^ii-\^ti:ifh. ±MfKMif^M\iZy^-'\z-^^\^X^^^hfzn-^\t. i%^mmfit:^0-ij-^ ^ 
;i^m4i3 J: Tf%m^'^ l± fp]±-r -2. ^ O <7) . (3 ^ ^ iL^^i^,7) [p]± {± It L o 

wM.^mmifomM^'kmz'^.^z.hifix-^. wmmm.iim%\'^iy-. M^^matx-^m 
-r ^m(o^^Bmm:^^'^^i<zmzi^^ t^^hti^o ^fnzX'^x-M^mmiix(omtifz'*f- 

[0 0 151 

(3) izmm<o^Emx^'^nizis\^^x. v^'^j^m^'^mm^mit'^-^^. n/s^wh^i;^ 

=' y^<Dmmzumzm'^^i>^t-h^x^^o 

[00161 

(4) trfS«0#^7Km)PK-^mf&t'j3V>-C, (1) ~ (3) <7)V^-f;K75nife«<7)#^7K 

'J •> A ^ :t > ^55i^ifeaiBit^^^*t^#^ T'^ti f- ■> A ^ ^ > ^BJ^ilifeaJ^H^^t-fb 

mEut ^-mn mt^^m'^^^i^-'^ i:^YLxmm\^fzm.mxm.n.umm'^^x. m^jE 

tBiiE# 2004-3005677 
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[0 0 1 71 
[0 0 18] 

ti^o ^xi>. mmmum^mftL^^o 

[0 0 191 

A, ^ y y ;l/ h ^ -t? A. ^ y ^ ;U h > >^ U -f- A . ^ -^y^Vn/s- 

[0 0 2 01 

hg|>; ^.^7 AOL i . C o XrfO<Dm.mt^-^x^L i x C o O y xmLfzt 
xTi^^O. 9 5^x^1. 1 0 ^rMfcf^^SL. yT^U. 8^y^2. 2 ^Mfz-f 

^ 7 ^;i/n/s-;i/ h^U^'^'AOLi.Ni.C o i3 <£ C/0 O^^Jt*— L i k N i 
^ C o p O r XmLfzt ^K. k;0*O. 9 5^k^l. 1 0 ^?t7t1-^^^ L, m;0^'O . 

i^m^o. 9 ^Mfz-rm'tmLs p:^^o. i^p^o. 9 "kmrz-rm^^L. rj&n. 
8^r^2. 2 ^mtz-rm^m-romi-tL^^o 

VT)V< >^'J ■^'i' AOL i . N i . Co. A 1 j3 J: OOia^it^- 
^S^ LikNimCopAl (i-m-p) Or Lfzh^K^ kiji^O. 9 5 ^ k ^ 1 
. 1 0 *?t/c-ri^^^L> mi)^Q. l^m^O. 9 "kmtz-^Wi^^L. vh^O. l^p^ 
0. 9 ^mtz-rW'kUL. m+ pi}^m+ p^Hmtz-fW^^l^. rti^l. 8^r^2. 

2 imtz'fm.^m-t<Di)m^ lv>o 

^ y h >- ;^r>^ 'J -^7 A O L i , N i . Co. M n is J: O^^Jt^- 

jl^^ L i k N i m C o p M n ( i - m - p ) O r -e^L/^t i tr. kTi^'O. 9 5^k^l 
. 1 0 ^it/i-r&^^L. mTj^^O. l^m^O. 9 *?t/i-rm^* L. p;ei^~0. l^p^ 
0. 9^mtz-rm^^L. m+ pifm+ v^l'^Mtz'tWii^l^. r i)^ \ . 8^r^2. 

[0 0 2 1 1 

V ;i/ n ^ A i3 i V V A 'J ^ '> ^mm±mn^mit<^ ic*^— :^tjc $ ti -i, 
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[0 0 2 2] 

^Mtw:j3tt'l>-7i^*^> v-^ A<7)#;tet!l'^75?2 0 %m±T-^'2)<7)75WJ L</^o liT-O^Mt^iS 

tt-S v>'^='-'>Ai3cty^'-7i^*^^v'> AO^^£#J^7)^'2 0%J'J>±T-ab'5>^ (1) tcfS 

[0 0 2 3] 

A. (v^vrJ--? /.(Tjg^tf-^jt* 1 0 0%i: L/ct ^ <0 tf- i?'(i7)^^4 %Jiil_h<7)SI535- 
OS^O^tt) / >0. 2 

0«$<7)>^ft) / (^^<7)S$) >0. 2 

o 

[0 0 2 4 1 

L r v^T ^> :$i^m<D^)}^'k^U-t ^ o ^ ^ li\ i^' n ji A jo J: t/-^ ^^7-;^- -^7 A 
A j3 ct ^' V A 75? 'J ^ A ^t^n.\t^(D 0-g|5=^|ffc^LTv^^ T* 

•J ^ Ailf^^^JS^I^^jbl^o^Mt^istt ^ V ;u n ^ A i3 J: i^'^. -> ^7 a <7)^¥;£#t 
Tv^T ^) J; v^o 

hizUtt L<t±. Zr02. Li2 ZrOs -e^)^o i l9ftf i L < L i 2 Z r O 3 "C 

-5> o 

o $ ^tl^l?^ L < i±, MgO-e^^o 

V ;l/ n ^ H; J: x/~r ^ v A 'j ^ A ^S#^M^^'fbt)'7)SM t^d?^ t T ^ 

AESlAuger Electron Spectroscopy) , X ^^tt-F-55'7lc 
•S(XPS:X— ray Photoelectron Spectroscopy)"?? 

[0 0 2 51 

V ;v - A *3 J; V A «; ^ -^z Ail^^Jl^^m'fbi^oaMt^S* L T 

1^|JLT^>';-^-^A il^^Jl^I^^'ftt; <h V n 2, ^ J: 0?-^ -> ^7 7i?jg^ L ^ c 
<h ^ ^ o V ^ - A ^ J: iJ''^. V >:7 A 7)? ^ ■> A m^^mM^Bi\:'^<Dmw iz 
H ^ L T V ^ tt tL {i\ ^ V - -f^^Bf V ;w 3 - -^7 A is J: tF-v ^ V -^7 A 7)^^ 'J ^ -^7 A 

[0 0 2 6] 
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[0 0 2 7] 
[0 0 2 8] 

[0 0 2 9] 

A<7)tiJ^(±. ^'i' AilS^Jl^S-^m^ttJtC^t L> 0. 0 1 mo 1 %Jii±'e^^c07?)W 
SL<. 0. 0 5 m o 1 L < . 0. 1 m 0 1 ^ -7) 

I9^t^ L < . ^7^.:, 3 m o 1 %JiJ.T-e^^ 6075^~$t* L < , 2 m o 1 %mT-e* -5. <7)7i^^ 
$^>t;»SL<> 1 m o 1 %mT-e*'l)<7)75^'J; O^fi Lv^o ^Mm^mm^mit'^ 

<7)«® ^ V ;w 3 ^ -t; A (7)#j'^^75Vh $ t , u f - Ai^m^mm^mitm<7)m 

m^i¥i<zv' a ry A:^^^^x ^ fj:\^^fzmi-t t < '^v^o ^ ^m^^^mm^mit^<7) 

mm H^^-r v ;u h; ^ oiij^T^?;:^ ^ 1- -2, <h , fem^Mi&Toit Ht^i9^i?iL< 
[0 0 3 0] 

^fgeg oiE® n is (/^ T . ^ A ilS^^^S-^mf Lt/o^ffi tc^^t 1- ^ -7 ^' 

AcT^flJ-^ii, ^-^ A^f^^M^m-^^-fttH^^t 0. 0 Imo I %\;A±X^^<Di)m 
tL<. 0. 1 m o 1 %iii.±-t:^'2.<7)75^^$ L < , 0. 5 m o \ %l:X±X^^(D:^^ 

<t»)$ftt<, i/^. 3 mo 1 %mTT**-5)0;{i^'ftf i L < , 2 m o 1 %J^TT* ^ <7)7!>^$ 



li*IS'^^MI?S7°7X^ (ICP:lnductively Coupled P 

1 a sma) ^^^m^. m^mx^m-t^^t:fy^x^:ho 

[0 0 3 2] 

^§tm<DjEmx^^n *3 v> r , >; ^ -t; a ii^^j^^-g-^'ft!^ is it ^ v ^ ^ ^ 
:^^m<r>iEm^^^Mi'Z jo T . >; f - -i? Am^^m^^mt^omm tt ^ v 



[0 0 3 1 ] 
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^ o 

[0 0 3 3 1 

*f§B^ n j3 T . r A ^H^^Jsm-^m-fbtJco^M j3 tt ^ V ;l/ 3 ^ -i; A <7);j¥^EiiJ 

j-r. ^ss^Msxi^^^'^^m (wDx) ^mm\^tzn=?'U-^^ ^^Ti-y^^ (ep 

S$ 3 0 0 m<7)^^-) tl'fdoT^ ^ >^W^1f 9 o 9 ^^^^WC^^ v^T, JifE 

^ v^fP^j- 1 <7)M75^':^ ^ v> i6 . V ;i/ n ^ ■5' A 7i^^#;S L ^^U^ t^fj:iro 
[0 0 3 4] 

19 > ')^'y j^mW'^m^'^fkit^ii<r>mM^zis\,^x. v^vh-'^a^o^^*^— n^^tLTv^-i,;^^ 

[0 0 3 5 1 

;fe3 T . r y ^ A m^±m^k^mt'^(Dm.M i3 it -?> ^-^ v a (o^^m 

t-r\ ?^S55-t5:MX^.^^^m (WDX) L/^mT-^-^^ ^ n r-f 7 ^ (EP 

MA) tCioT. >; A^#^Jl^I^gMbt»'Ofi^^l¥t;ov^T. liT-<7)M<^^^"^- V 

^#-v>^>53- (■7^''^v'>A<7)if-i^7{»^';fc:#v>S|5:8^) ^S#^L. ( 

S$ 3 0 0 m<7)^c53-) l,zf^oX^ 4 y^m^k^i-^ o 9 ^ >5a-Wt;i3 v^T. ±12 
^fiffilS^/-: co-7^'^.v'> A475^~S^^v^SB^tzi3tt^ li-^'O'fit* 1 0 0%i: L/^t 
§(7)l^°-^'/6^^4 %JiJL±(7)^^-(7):R$0^tt^. ±$m»<7)m^XmLfzmi. [')^^^ 

^mmm im^it. i om) ^tiizx-ox. [')^'yj»m^^m^^mm<7)mmi<z 

ii # v^gp^ t <7)M;i)^~;'c ^\^^fztb. -7 if V A.75^^;f?4t L v^gi^^^^ <h ^ ^ "t o 
[0 0 3 61 

±i£L;'^ r';f-'>Ail#^JSIX^mffct/<7)^ffitciott^-7^*^-v'>A(7)#;|£iiJ^J tcj; 

') ^mi$'±m^n^mt!^<7)miizis\^^x^ -^^^^^yy j^-/)^^—iz^^Lx^^^-^^ 

. m'^X^^LX^^^:^-i:mirZt^^X^^o 
[0 0 3 71 

Ac7);i^;&i!l^f±, 2 0 %l^J.±Xi) ^ (Dmi-t L < . 4 0 % Jil._h-e^ ^ (T)?!,? j; 19^^^ < ^ 

6 0%iy._h-eab'5.O^^^$t>tc|i?i tv^o «l<7)i^-^^ ';^'>Ail^#^^-^^'fbt?<7)^ffiti 

T)i^<~'yA(D^miim.^<Dij'mt:m^^^^ti}^x^^o m^i^. mm^m^Mm^zfy 

aitiE#2 004-3005677 
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X-T (ICPlInductively Coupled Plasma) ^^3t1?f&, 

[0 0 3 81 

^ - -t^-^ft 0-^ -e (± . -7 V is i 0^" T 71- ? - * — ^ it * <h <h 

't<> ai:':#tt/5^~[fi]±-r'2.o 

[ 0 0 3 9 ] 

■^7 A(7)*iJ^{±, •;^'t7Ajl#^^:jt^^'fb%i::*tL. 0. 0 1 mo 1 %m±-e*)-g.<7):^^'$f 
tL<. 0. 1 m o 1 %JiJ._h-e^^<7)/^)?$ f>t;$?f L < . 0. ^\no \%\MLXi)h'r)ifi 
J:i9&iL<^ ^/:. 3 m o 1 %JiJ.T-r^ ^ i L < . 2 m o 1 %mT-e^^ (7)7)^'$ 

^t;i(fiL<, 1 m o 1 %JiJ.T-e^)^<7)5^*J: O^tS Lv^o 'i f" Ail^^jg^l^^-fbtjco 

^^mZ7 =1-^ J^-h<^:^X%ti:\,^fz^U-i L < 'Srvv 9 ^ -^7 AilS^Jg^^S^gtftt/O^ 
[0 0 4 0] 

:^^m is T . r ^ A ii^^^^^m^tt^^T)^® is tt ^ r ;^ 5 ^ a (o^^m 

i^&^^fmx^^-^mm: (WDX) ^^«L/:m^^v^ ^ nr^^^-^f (EP 
MA) liioT, 'J ^■>Ail##^|I'^^'fbt;<7)*£T-Pt^ov^T. *i^O^MOT;i/? - 

■i? Ao#;&t»ti^.^m^i-'So ov^T-. mmu^^. mimmi>fz*)<DT)iy<~'yAM^^m 

0yAii\ S$ 3 0 0 ;« moa55-) tcfdo-C7 ^ >5t1?f*^T^ o 7 ^ >5tWt:i3V^T. _hfE 
-^f]LM«^/: 0 <7)T;1/5 Ai:^^^ft^#v>f|5:e-i;i3tt'2> t°-i^<7)ji|^ 1 0 0 % t Lfzt 

^<D\£-i7-d^4%ii±<DU^<D-s:^<D^tf^. ±Mim^<Dm^xmLfzm^. rv-^^-^^A 
^mmm m^it\ i om) ^t^zx^x. \ ^ ^ Am^±mm^mitm(omM\>z 

is tt -5) T 5 - A (7)#^£iiJ^J co^t^^g^ffiv^^OTS^^^iJS Lv^o 
[0 0 4 1 ] 

±3ZEL/: ru^'i' A^S^Jg^^I^^'fbt/^^ffit-istt^T;!^^ --^ AcT^^^ttiJ-^'J hz X 
l9^ U^-^ A^^^g^S'^^'fbtJO^ffilcisv^T. t;i^$ Aj^/^J^— ^z#;i£LTv^-2,;&- 
[0 0 4 21 
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$o^ft) / >o. 6 

[0 0 4 31 

^cO-^-tt) / >0. 4 

(-^^'"^^ v-^ A(7);^;^li-^jt^ 1 0 0%^ L/it § (7) t: - fi?)^' 4 %l^±<0^:S-<7)g 
^O-^It) / (^.^j^Oft?) >0. 5 
^h^z^ :^<Dm'^^^mM(Dif^h\iZy^t. Lv^o 

(v^*;t>->'> A (7)^:^11 1 0 0%t L^ct icobf-i^ffiTiM %m±cO^^<^ft 
$o^ft) / m^(n>^'&) >0. 6 

[0 0 4 4 1 

(t;U5 ^-j; AcO/fe:/v:k°-^"ft* 1 0 0%h L t ^ <7) tf - iJ' ^tJ^M %VX}L(n>%^(D^ 
$0^ft) / (^c^^c^g^) >0. 4 

^<D^%\) / (^c55^<7):R$) >0. 5 

$<7)^ft) / m.^<D^^) >0. 6 
[0 0 4 5] 

TO (i) ~ (i i i) ifmihXt^o 
[0 0 4 61 

[0 0 4 71 

J: 19 lift L<ii^^yisXXfXttziiiy)\^:J^'yj^i:^isZtX$>^o ^^yH^Xf/ 
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[0 0 4 81 

^M<^^^m. ')^'y^m^^mm^^mimt^M<^^^niznLx. o. os-o. 

7Mfi%-e^>l.<7)75W5 tv^o 0. 0 3mfi% J: tJ^^^v^t. mT-<7)Si&*S^55^®jtLtc 

o 

[0 0 4 91 

#tro t;i^;^ 'J codetta. T;i^:^ 'J ±S^«<7)^g^i£. ;u 
[0 0 5 01 

\^^^^ti}mtL^^o f±T-O^Mtzffigi1g^^-r^ - i: -£ 19 ^ ^-r 
mm.W) ■i^M^^m^%^mtm(r>%i^^m(D^W'^^w. Lx\^^i,m^^x^-ox 

[ 0 0 5 1 1 

(i) tiiov^-cii. hgt'j AOL i . C o i5 J: tKOoMJt^— L 

i X C o Oy -e^Lfct ^ic. x^^O. 9 5^x^1. I 0 ^mfzi-mi^L. y -/j^ I . 

[0 0 5 2 1 

( i i ) ^ ^ i^mW'^mw.^mtmiiK -^s^l iaCoi-bMbOcXdSe ( 

MI±T AU Zr. Mg. Cajsit/Sr /ii- 4- "biitm^ < t \ 
tt07C*=^*L> X{±^Nnr>7C^;6-<bS{fn-&^i'^^ < t ^ 1 a^^L. a{±0. 95^ 
a^l. I 0 'kmtz-rWi'km.L. b(i0^b^0. \ 0 ^mtzirm.'k^L . c {± 1 . 8^ 
c^2. 2 ^MT'c-r^^^L. dHO^d^O. 1 0 ^-^/cl-iSL^S L. e (± 0 ^ e ^ 0 

. 0 1 5 ^itTti-rm^^-To ) xm^ix^wMo 

[0 0 5 31 

(i i i) ')^^ ^mW'^mM^mit'i^i)^ ^^y. t;1'5-'>a, /s-f-v-^A, 

^^^V-^^-t^AisJ; y^'- y ^ ;v n /s h > ;^7'>^ 'j -i? a -e^ ^ g,e.Mo 
[0 0 5 4 1 

o 

[0 0 5 51 

(i i i) trioV^Tfi. ^^O^fttcj: i9mT-<7)iil9 ^1-$7!>^'[6]±i- -2)7^*6, Mi^ 

ttilEff 2004-3005677 
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o 

[0 0 5 6] 

l^il ( i i i) tiioV^Tfi. ^^{iii^OJ: d ^f^-e^?:ftLTv^T^{) iv^o -^yx-li'. 

-^tfo t;u:^ 'j^^co^mia. T;v;^ 'j ±S#^<7)^@|^Jta. ^#«g^i^4^ ^ 0^HIW«7>;^ 
[0 0 5 7 ] 

(i i i) l^isv^Tti. I^^^Mli'J -^^-^ Aa^^Jl^I-^^fbfl^^oli^o^Mn;}?^ 
[0 0 5 8] 

^.^i ( i i i) t;i5V>T(±, ^ y h^'j ^H; ACOL i , Ni. Coisit/O 

O^^it^— ^S^L i k N i m C o p O r T-^t/::^: ^ t;. k7:i^^0. 9 5^k^l. 10 

[0 0 5 91 

i-.+H ( i i i) tciov^-rii. - y h 7^1- 5 f^-^ AOL i . Ni. Co 

. A 1 isXZ/0(Dm.f^it^~^^^L ikNimCopAl (i-m-p) Or X^L/zt 

^tc. 9 5^k^l. I 0 ^mfz-r^^mL. mi}^0 . l^m^O. 9 i:mfz-r 

i!c^*L. pTi^^O. l^p^O. 9 i:mfz-tm.'^^L. m+p-/)^m+p^l ^mtz-r^.^ 
^L> ri)^l. 8^r^2. 2 ^mfz-tWL^m-f-<r> ij^t Ly^^o 
[0 0 6 0 1 

WM a i i) tl*5V^T(±, - -7 ^^^l^r/zs-^u hv>;f7~>^'J f--^ A(7)L i . Ni> Co 

. M nis J; y^'OOli^Jt^— ikNimCopMn(i-m-p) Or T-SLTt 

k75^'o. 9 5^k^i. 1 0 ^mtz-rm.i^L. m^^o . i^m^o. 9 i:mfz-r 
m.imL. p^^o. i^p^o. 9 ^mfz-rm^^iL. m+p:^^m+p^i ^mtz-rm.^ 

ML. r7)n. 8^r^2. 2 imfzirmimir(Dmft L\^^<. 
10 0 6 1 ] 

^ ry t ~ y ^ )]^ :j z"^)^ h T )^ < >M') "f- 'y A (7)ii^t»T^#> o T <^ . ^ y ^ )\y a h ^ 
'J A i: - -7 y ^U- n /s-;l/ h -V > ;?7' A cr)i>^-^!|^-edb o T . -y >r ;^ 3 /S ^l/ h 

T;i^5 >^';^'>A<!:^ -7<>-;u:3/s-;u h -7 > 'J ^ a cD^l-g-il^-e^ o T iv^o S 

/c. <!: :3/N';^ h ^ U f- -^^ A t OZg^!^T'*o T ^) J: v^o 

[0 0 6 2] 

z:: -y ^ ;u rjys-;i/ h ^ 'j ^ ■> A . s:l y ^ )V a h 7 >^ 'J ^ A i3 J; tK- 7 ;U n 

h-7yif>m')^'y ^^i. :^^^)^ hm^) ^'y ^ tmw.<ommn^(om^Bm^^^i- ^ 

o 
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^-v: 12/ 



;^ (D§^^ ^ it L . ^ ^ ^i-^ttis i ?7;Sfii^.#irf 14 ^ [a]± $ -lir ;5> ^ <!; ^^^-t? ^ o 'J 

■f- A:iif^^^lI'^m'fb!t^<7)^Mtc V :3 ^ .j; A is J: ^^'^^ v A ^^i" ^ ^ <!: J: 19 

[0 0 6 31 

[0 0 6 4 J 

*l§B^oiESStfK<7)Mit:^-a{i#t;PI^$^^v^75^ ■B^Jx.tf, J':J.T<7) (1) isXV ( 
2) (7>J: d t^LTmii-r'5>C .t^O^^-e^^o 
[0 0 6 5] 

(1) mm^^!^<r>im 

[0 0 6 6] 

Vf--^ Aft-^tJli. #t;|?g^$n'^v^;0^ -^Jxlf. Li2C03. LiOH. LiOH 
•H2O. Li20. LiCU LiNOss Li2S04^ LiHCOs. Li(CH 

3 COO). -7 y-fb'; A, ^itv^-y^. B^it')^'^ ^hmif) ^i)^mfh 

tl-So ^Xii. Li2C03, LiOH. LiOH-H20, LiaO. LiCK Li 
NOa. Li2S04. LiHCOs, Li(CH3 COO)Wi Lv^o 
[0 0 6 7] 

)vvifimfhii^o ^xii. C0SO4 •7H20. Co (N03 ) 2 • 6 H2 o-hm^ 

[0 0 6 8] 

m^-y'DV^ ^it=-y'r)V^ ^it^y^jv^ B^it-y'DV^ mk=-'y'^)\^. im~y^ 
"DV-h^mfhiX^o +-e^). NiS04 •6H2O. Ni (NO3) 2 - 6 
H2 O-hmt Lv>o 
[0 0 6 91 

A. mW.T M.-b^m^fhix^o ^Xii. A 1 2 (SO4 ) 3 , A 1 (NO3 ) 3 i)^ 

[0 0 7 01 

m-^yify. ^if^yify. B'^it-^yify. mM-^y^fy. m^-^y^'y-h^m^fhixh 
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^-v: 13/ 



o fpX-ii. M n S O4 . M n C 1 2 ^Hft Lv^o 
[0 0 7 1 ] 

mtmMifmi'hi'^^o f-^-^, Li2S04>MnS04> (NH4)2 
SO4.AI2 (SO4 ) 3 . Mg SO4 Lv^o 
[0 0 7 2 ] 

a-^fbTK*. mt^^m. "^^atim^ifimih^ho NH4 F. NH4 c 

KNH4Br.NH4 K LiF. LiCK LiBr. LiKMnF2.MnCl 
2x MnBr2. Mnl2 ifi^'t Lv^o 
[0 0 7 3 ] 

-7i/^.v'> Aft-^-it^fi, # tcp^^^tL^v^Ti^ 0flxti\ MgO. MgCOs . Mg (O 
H) 2.MgCl2.MgS04.Mg (NO3) 2,Mg (CHsCOO) 2. 
-^^-^.v-^A, yk^%nr7{fy{^'y^J^iflmih^ho ^iT'^). MgS04 > Mg (NO3 
) 2 if^^ Lv>o 
[0 0 7 4 ] 

"^^yit^m^t^ #{3i5i^$n;Srv^o m^\tv -jVc^^y. m.^t^i^y. Mit^^>. 
B^it^^y. mit^^y. mt^^y. m^m^^y^ti^Wh^^o f-e^bTio, t 

i02.Ti203^TiCl2>Ti (804)2 Lv^o 
[0 0 7 5] 

-•^A. *'ffcv;i'=7-'> A, 3 -^<bv;u3^'i; A, miti^)^^^'y -i^. mty)^^=-'y^ 

. mM^y)^'=i=''y-l^^i)^^^fhfl^o ^X-ii ZrF2. ZrCU ZrCl2x ZrBr 
2^ Zrl2> ZrO. Zr02> ZrS2. Zr (OH) 3 mii^^i-t Lv^o 

[0 0 7 6] 

(i) AL'&Ltzri/OVYit^^. A^b^tJiJif/'^^'^-v'^ A-fb^^T^-ep 

MLfCo p;f^<7)a^JtO:3ys;i. h ^ ^ v n ^ A ;t ^ i3 i 0^"-^ ^* T-^ v 'i' A :t > 

ov^-e\ p H 7 - 1 1 1 <£ 9 ^;7KIM^::^ h 'J •> A7K?t?S^?gT L> 4 0-8 0°C. 
m%i3ib 0 0- 1 5 0 0 r p m-e«#Ln/s;;i/ r/ ^ -> A is J: O^'-^- v >^ A 

[0 0 7 7] 
[0 0 7 8] 

(i i) ±i^Lfzay<J\^ h^t^^^. - y-y -^yifyit^^. iyjva-'^Ait 

^^mm^f-^^'^-'yy Mt^^^i)^hmmLfzo ^^<Dm.^it(o:2^<)vv^ ^y. ^-y^jv 
-ity. -^yny 4 ^y . v;u3^>i7A-r;t >i3J;f/-7^*^-->'>A^:t>^^^1--2)7Kv# 

p H 8 ~ 1 1 t J: 9 t^TR^fk:?- h A7K-^?S^?gTL. 4 0-8 0'C. 
Ial$5i5:5 00~1 500rp m-CMS^ L :i /-^^U ^ 7 -^yify\ v;i^n^>^ Ai3 

J: ?/-7i5'*;t> A ^?;t^$-ti:, jn-^^^i/, -^yify^ n ^ A is i i^^* 

^v-i^ A<7)m^t#^o '^i^. TK^'ft:^ h 'J '>A7K?#?SOft^5'9 tc, ^^tK^ T > ^ - -i? A 
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[0 0 7 9] 
[0 0 8 0] 

(2) mmm^^<7)mf&i^^vmw 

. 1 2 0 0°CJiJ.T'e*>'g><7)7j^'*f i t < . I \ 5 0°C\^XT-r:hi><D-b^X^y&tL<. 110 
[0 0 8 1] 

-2) o 

[0 0 8 2] 

[0 0 8 3 1 
[0 0 8 4 ] 

^^Tfctf tc?iT-r^o ^^tr. p H= 7 i:^-?) J: ^ tCTK^ft:!- h V •^i^7KM^S^?gTL, 

6 or. Iil$sl:5:6 5 0 r p m-en/s;;^ h is J; ,y ^;i^^?;t^^-^. h is J: y^'- -y 

. 0 4. NiT&^'O. 7. CoifiO. 2. AItJ^'O. IXhho 
[0 0 8 5] 

Bf^OiajjScltOn/s;!^ h ;t - y ^ )V ^ iir y H XXf-^ > iJ' y ^ y ^-a-^-f^TK^t 
^#LT»/^^|iE7fc4'i;?ST-r'2.o -ClU, p H= 7 J: 9 t^TKK'fl::'- h A 

iEMiS^K^tt^o t#'b:jx-&iEafS%/K^om^Jtf±> L i ;:»^' 1 . 0 2. NiTi^'O. 3 3. 
CoTi^O. 33>Mn:d^0. 33T'^^o 
[0 0 8 6] 

[0 0 8 7] 
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[0 0 8 8 1 

3 A is J; 0="-^- i^''^-. V ■> A =£-^1- ^ o 
9 o 

[0 0 8 91 
[0 0 9 0] 

(1) iEmmm^<D\^m. 

[0 0 9 1 1 

(2) iES-^^JOpM 

[0 0 9 2 1 

:$:|§B.g<7)iE;|M?S!j^Ki5 J; i^M^^Jti. U ^ A -f >r^m?til. V ^ ^ * 
iii-T > v f - "i/ A :t > z:^mrt!i ^ tf r f5^HJ -T ^ o 

[0 0 9 31 

^^it^m- 1 {i 'J A ^ * > ^ig^i^feai or H^^^t-^t) ^^^ffl-r ^ - 1 tj^-t- § ^ o ^ 

A-^^i: L-C(i, L i A 1 L i S n-^^^, L i P h ''^^ifmi h M o 'J 

t;i-#7:)^^^tf ibn^o A^- ^>^®j^ifeai^H^>Sr'ft^%i: L-ct±. ^jx.ff, m'fL;^x 

[0 0 9 4 1 

?s 4 ;t {± 2 a«j':J.± ^Wi^x^xm^^^^t ifx i ^ o 
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^-v: 16/ 



[0 0 9 51 

-yft'J -^^-^ A, h U 7;i/:tn^ ^ >^ 'J ^ Al^O 'J AJaTi^^^tf o 

[0 0 9 61 

[0 0 9 7 ] 
[0 0 9 8] 

[0 0 9 9] 

[0 1 0 01 

-^^5S::L i a M n 3 - a 04 + f (atiO. 8^a^l. 2 ^ itfcfm^^ t . f(±- 

0. 5^f^o. d'^mfz-rwiMiTo ) xm^ft^-7y:^'i^m') ^■/}nftL^^o m 
t ii 1 rnxM^^t^x^^^x ii x\^^o 

[0 1 0 1 1 

•^7 AiI##^^S'^m^btK7)^l?ii=i«^«t L-C. J^J.T<^ (i) ~ (v i i) ij^m^fhtl^o 
[0 1 0 2 1 

( i ) —B.^ Lii+aMgbTicMn2-a-b-cBd04 + e (aa-0. 2 
^a^O. 2^mfz-rm^ML. b{±0. OOS^b^O. 1 0 ^il7t-riS:=^«L. c(i 
0. OOS^c^O. 0 5 d(±0. 002^d^0. 0 2 ^Mfz-TWi. 

^^L. eH-0. 5^e^0. 5 ^mtz-TWi.'km-ro ) xm^ ti^WMo 

[0 10 3] 

(i) i±> nu^^ ^ )^^^isxn'n^mmz%Mo 

WM (i) (;i5V>T. a(±. a Xni\^^^(Oi)^UtL.^^o ')^^AX'^yify(D~U^ 

W-M (i) (liSV^T. b(±^ 0. 0 l\:X±.Xi)^(Di)mtL<. 0. 0 2 iiJl±-eib-5><^ 
*^J:»3»iL<. tfz^ 0. 0 8 mT-e^)'2>075^~$f J L < . 0. 0 7 JiHT-Cib-S) i 

W-M (i) iCjoV^T. c(i. 0. 0 1 mJi-e^)^<7)75^1Ji L < . 0. Q 2\^X±.Xh^(D 
iflX^UtLi. tfz^ 0. 0 8iil.TT'ib>2><7)75WS L < . 0. 0 7 mT-e^^ <^75^\t «9 
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Ssli (i) tCjsv^T. d(±. 0. 0 0 3\ik±-e^^<DmftL<. ttz. O. OOSJiJ. 
[0 1 0 4 1 

( i i ) 'J ^ A^^^^tl^^^'fttl^Tj^ ^ ^ > . v;u 3 ^ ^ A :jo J: tK/N 7 ^ -^7 A lb 
[0 10 5] 

[01061 

(i i i) 'J Ail^^^^S-^^-ftfl^T:)?, v;U3^-> Ai3 J;0^Vn7^'> A7)-ib 

[0 1 0 7 1 

sg;^ (i i i) Icisv^Tfi. ^n<^^^^^ ^ W.l-(omn ^-f ^ii^\^±.-t Z>tz)ib^ 

^n<o^mMii. ')^'yi^mW'±mm^mitmt^n<D^tfi^nLr. o. os-o. 

3 Jlfi:%T-^)>i><7)5&^'»i Lv^o 0. 0 3S»%i: tj^^^v^t. «T-0#»jSj5L^^^fr^Li; 

o 

[01081 

-a-tro T;i^:;^ ';#^<7)^mia^ T;i^;^ 'J ±^^^<7)^^Jta, ^^^^^^ (b ;i/ 
[0 10 91 

mm { \ \ \ ) tc*3v>T. ^^;iJ,^j-c7)7c^^^*i-^asii, Ik» (i i) tmrn-^-h 

^ o 

(i i i) (;i3v^T{±, ±IH#7C^*'^^^-r^c: ^7C^offi^?:J;*t;J: 19 . 
[0 1 1 01 

tLTLiMni. sNio. sOi^m^^tzM^) t Ltzi^^. ^}t^comms.mmzis 
^^xfam'x:^'ofz^mml^zisn^mmM<D^^m:^mm^i^. -eoi^m. ^ 4 ^ 
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[0 1 1 1 1 

o 

[0 1 12] 
[0 1131 

^^-r^ ')^^ i^-^yii'yw^mitmxh^mMo 

[0 1 141 

(i v) tcisv^Tfi. :^ h 'J e7Ai3J:tf/iy::li:^;Vv'^7A^^^-r;z>>r 19 
, ^-^^ (§fit<{i. ^'i'^tSS^) ,i:<7)ffi^?:&*tr J: t). -v-^j^'^^ :t $ 

iij(±. m (i i) isiy^" (i i i) tmmxhho 

[0 1151 

y^'f^'j^'yi^-^yify ^%^m.im xh^ WM^ 

[0 1161 

T )\^ < ^Xf / ttzli-^ V ^^'y ^ -^^1" -2, t , ^H^H«it TJ^'^^^fc-T ^ *!) . 

[0 1 171 

. ^ t ^ ^-r 'J ^ A -x- > ;r > m.^mim x^^ mmo 

[0 1181 
[0 1191 

(V i i) V-^'y AM^^mM^mit'^^^K — ^^^L il + aMbMn2-a-bBc 

04 + d (MiiTJ\y<^'yAisXirytfzli-rif^^y'yA^mL. ati-O. 2^a^0 
. 2 ^mfz-rm.i:^L. btiO^b^O. 2 imfz-rmi:ML. ciiO^c^O. 02^ 

mtz-r^^mL. di±-o. 5^d^o. simtz-rm^mi-o ) xm^tt:hmm.o 

[0 12 01 

E^M (v i i) tcjsv^r, a(i. 0 i 0 v^<7);0^^^t? i L v^o ^) AX-^y ify <r>— 

mW. (v i i) t^iJV^T. b{i> 0 <t t):^^ v^<7)75?$f J t < > 0. 0 5 Jy.±-e^>g>0;&5 

ttliE#2 004-3005677 
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^-v: 19/ 



Tb^o, m^coll0^^^3E^::^^P$lJ-r'& - t;^>^^-e# b (i 0 . 1 5 J-J.T'C^^ OtJ^^ 
^.1t (v i i) tcisv^r, c {i. 0 J; v^<7);{>«ft?i L < . 0. 0 0 mir-^-so 

1- ^ t . ^j- ^ ^ ;i/!if 147)Mfi:Ti- ^ o 
10 1 2 1 1 

[0 12 2] 
[0 12 3] 

n^i xf'^mm(omm t tz (±^-m^. t ^ i^^^-r ^ c <h tc j; o ies-^-^j ^ f^M-r o # n 
111 1 1±> iEU(^^%^&^ti:mMmxhi,o mi i t^^^^-rv^^i^i^, lE^^isti. 

[0 12 4] 

^h^z^ ^mm<OiEmr^'^mt. m.i^i&^^^tir^ it^xh:hfztf)^ i'^mLfziEm<o 

mm:'m<^mm:^wmn.i~'mfifzi>(Di<zfj:;bo ^(otzub. w.m-^fommMit^m'&.^zm^. 
iO^mtK <^*o ttz. ^Mi)''^mx%ikmzwom.mMm.m(D')^'y ^y<D^x 

[0 12 5] 

- h H!^ ^: 1" ^ ^ ;?)^^-e § ^ o 

[211 2 {±. RMSm?lli<7)*I^6<j^®fMllI-e^)^o mi 2 t-^$tt^ J; 9 t^. R^Mm^fe 
2 0tC:fev^-Cf±, *m#l 2_htClE;^tStl®^^fM^-ii-7t]Eai Si, 1 2JitC 

:^.@/St?S^^f^^$-i^/i:ft® 1 1 i:/&^■t/^•^-^- 1 4 ^^M.T> ^f9iiL«^$nT 

I2113f±, ri-r ^^Mm^0^^6tJ^g|5:S^ifSliI-e^^o HI 1 3 H^$;|^'l> J; 9 rr ^ 

>ss?tfe3 otcjov^Tti, mmi^i 2±.Ki£.mm^mm^'sim^^tziEmi 2 nm\ 
iiii4f±. nmnm(om:i^mti:P(^mxh^^ m \ Ahzjf^^ixhxo^z, :ftsm?tfe4o 
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[01261 

L. f{i-0. 5^f^0. 5 ^p/i-rit^^f o ) T'^$tv-g>-7>;^'>®>J -^^-j; 

IS- ■;/^;u^>;-f-e7A<7)Ss:^B<h L/cJ^-^^tiO. 2^B/ (A + B) ^0. SO^HIC 

[0127] 

't<, $^14tC^>^tLTv>>2>o iEa?l&%Kf±. 0. 4^3/ (A + B) ^0 

. 6(DmmiZfj:^Xd^zU^i-^^t:f}mtL^^o 0. 4^B/ (A + B) ^0. 6 <7)|g 

^ A ^ ^ y im.m.Wali^'^mj^it^^ t LTi±. t;!^;^; U ^«:s.r//XfiT;v;?7 'J±S^ 
Jl^^tr;^ tf^->;i-tiii/d-p5^-E.-^S^7&^L i a T i b O4 + c (afiO. S^a^l. 5 
^•^T^c^l^^^L, bi±l. 5^b^2. 2 ^pfc-rS^^*L, ct±-0. 5^c^0. 

-5) o 

[0 12 81 

. ^-v-v. /N>T-V ^-5 +;i/. Ji^nif-. ^^A;']at?. >f*';:^7-K, /s-7^T 
-yy'MM. + . K^-^>X7"^:t^ /n>t-v^';- + . +°-^-7' 

^/N°^ h +V ^ ^ (CD) 7°^--^, Ifr'^A-lf, v a > x A^OM 

=r)vyij-Y^ mm^-h. mti9rm'y7.y^M,m(DmmtLxm^^ 

[01291 

J^T ^M0iJ ^ ^ t r 2f:|&B^ ^ ^ ;$:|§b^ {± i tL ^ l>g <b ^> o T- 

[0 13 01 

1. MStf^of^M 
[^]!ffe^!l 1 ] 

?t ?g is J: O^'^m -7 -^7 A 7|c-^?R ^ ?g T t /'c o ^ + V? ;v - 'i' A li rr /s- ;i/ h (; i+ 

LTO. 5mo 1 %?iTL7t:o ^^-^^'^-v-^AIirryN';!^ hlC^LTO. 5 m o 1 %?gT 

ttJSE# 2004-3005677 



mm 2003-432856 



^-v: 21/ 



nhtitzlEmii^M<7)m.f^itli. LItSM. O. CotJ^^O. 990. ZttJ^'O. 00 5 
. MgTi^G. 0 0 5X$>^fZo 
[0 1 3 1 1 

;i/3^>> A{i=7/s-;i. hlcitLT 0. 0 4 m o l%?iTL/Co K^"^ ^'^-^ v A (i rj/-^;w h 
izMLXl. 0 m o 1 %?gTL/io ^^T;^^ h tc^t tr 1 . 0mol% 
iKTL/Co ^-r p H 7 ^4^-5. J: 9 t^TRSt-fb^ h A7K?#?S^-/RTL. 6 0°C. Mmm. 
6 5 0 r p m-ea/N';i/ v;W=r-'^A, "7 v -i^ A is J; ;W 5 - A ^it^ ^-lir. 

•itmm^ntzo nhfifz-itmm^^M. Ti^mk. m^mLfzco-io^ ^m')^'y ^tm^L 

#'b^X7t:iEfevSt/®<7)|§.^Jtfi. Li;i>^^l. 0. C o t)^ 0 . 9 7 9 6 . Z r 0 . 0 0 
0 4,Mg7&^0. 01> A 155^^0. OlT-abo/^o 
[0132] 
[Jrtiil^fl 1 ] 

mWLX^^^'^:^^l<zpjf^(7)m.}^it(0^m=^^^)^ hTK^^t, ;}-^ via-fbv^^^^-^-'i' AtK 
mWi'^mTLfZo :t^vJg'^l:v;^=^-•^7A^±3/^';^ htz^LTO. 5mo l%?iTLfCo 

cctcp H 7 J; d iZT^miti- V -^7 A7Kv^?s^?iTL. 6 or. m^me 5 o r p 

9 bVXlWmkJkLtZo Tfc^fb-^^'^^v-^Atin/s;!/ ht^^+L-CO. 5mo l%rS'^L 
tzo LT. iE«fSt>®=^#fv:o 

t#^ti.;tMffit/Koa^Jtfi. Li5&M. 0. CotS^O. 9 9 0, Zr:6-'0. 00 5 
. Mg7{>«0. 0 0 5-e$)o/v:o 

[01331 

CJt^fiJ 2 ] 

^ti^ L T ^ ItTRt^^ ^zf)\^(Dm.JSLit(DmB. ^-^'^i- h TKvtfiK > * ^ v:g'fb v - ^ tK 
^?R^?^TL7t:o :^^'yi&itV)i^:='^^ ^{tri/<)VV[zm.r 0 . 5mo l%?®TL/-:o 
::CtCpH7t^'?)J:d t^TK^^b:^ h 'J A7K?#?^^?iT L. 6 0°C. m%i^ & 5 0 r p 
m-e=f/N';u hi3 ctC/v;i/nj^H; A^?t^$-iir, itm^^ntzo Whttfzitm'^i 
•am, it^aiaLf^iO*,, ^m';^'i'Ai3i:?77Km'fb-7i:^^v-i7Ai:?I^L, :'c^4't;T9 
9 5VX'7mm^jS.LfZo TK^^b-^i^^- v-^ A(i=r/<;i/ MC^tLT 0. 5 m o 1%?1^L 

nhfltzlEmx^^'K<r)^^iA:^±. Li Tin. 0, Co-b^Q. 9 8 5 > Z r 0 . 005 
. Mg:^)^'0. 0 1 Xh^fZo 
[0 1 3 4 1 

iitmw 3 ] 

J: ^ ICTlcm'fb:^ h 'J •j7A7K^?^=^?aTL, 6 OV,. Ia|^i5:6 5 0 r p mT-3/N';i/ h ^ 

Aiirl-^t. :^^4't::Ti 0 4 5VX 7 mm^fiiLfzo -"9 LT, Mffit;K^#;^wo 
nhirfzJEm-i^'^Mom.^iAHi. L i 1 . 0. C o t^^^ . 0, X^j-ofzo 
[0 13 51 

2. MfS%Kott;yt 

(1) iEmmmm<om& 
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A(7)#^#J-^-{i4 5%-C$>n. lii^^ffitliStt^-^^'^-^v'i' AO^^SiiJ-^li 1 0 0 

Jti^^J 1 0. 5mo 1 %<7)v;i/n^r>A*5j;l/0. 5mol 

j:tfc1?II2-etf ^^fXT^cIEe-zSit^Kli^ 0. 5 m o I A j3 J; (71 . Omol 

%(D'7^'^^'y'yi^i)^^:^-r^:=i^^)VYm.')^'y-i^X^-ofZo E P M A J: I9 . J:fc^1MI 2 "C 
# lb n iESrSft/ K CO ^ffi n 1- ^ -7 ^' V A O'd^R^ T^^^il: L v ^ c 75^~ ;b 7)^ o o 
^iStrioft'S) v^i^^i-'i^ A<7);jf;jti!|^{± 5 5%'e^«9^ *±T-*Ml^i3tt'2)^i?'^- v-^ AO 

[0 13 6] 

^Sfel^U 1 xnhfifzlEWl^mn^z^^^XE PMAHJ: :^5tW^ LTtfib tL;t:. v 

;l/3^>> AioJ;i7-7i>':f.v>> AO^^t^tfefi-.^^l-^^- MH^El 1 i3j:y^~ia2 ti^-To HI 

\m:xfm2 -fy-hi^i^mffyiEmmmmt. ^ >^ Ajg^#ji^'^m'ftt/'^*£T-o«®t3 v 
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